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O (57) Abstract: Reduced FK228 represented by general formula (I) or salts thereof; histone deacetylase inhibitors, transferred gene 
fsj expression potentiators and reactivation promoters comprising these compounds; and drugs containing the same as the active ingre- 
O dient, wherein R 1 and R 2 are the same or different and each represents hydrogen or a thiol-protective group. Because of having a 
fm. potent histone deacetylase inhibitory activity, these reduced FK228 and salts thereof are usable in preventing and treating various 
O diseases in which deacetylation of histone participates and gene therapy for these diseases. 
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5 tR-TSo 

(M.S. Finnin £>, Nature 401, 188-193 (1999)) „ 

?>M&<DWLfr%tiL^ t^h>8i# (H2As H2Bs H3&tfH4s g-2 
zi7t^h>) 1 4 6 bp©DNA#1.8HI£a£fcl^#fl-^fc;z 
^l/^-V-AtrfeSc 37h^f>tt, h W^ff©N*©IEtM# 

DNA^SM-fSCtfc^tK *£l^V-A4i^££5£'fbUW£o tX 
15 h>o:r-iz?-;Wbfciu txh>7tf;i/h7>x7i7-if0|#t57-bf;i/ 
-fbSJfc J: t X r >^:p-te^ 7 — t? ©H4t S HBT-fc *-;WbEJfc©¥*IB« fc: 

&<ft#£;h,fcy$>>$*fc:^Tj&;: t)> stifc&tK xt-kx-V 

20 £#^££fc&3fc#*&ii-C^a<, ftoT* h >©ffi&T-fe?-;Wbfciu £© 

J:oT2^{3M#^ti5te¥ili}^^^©^ti»bTV^S©^t:oV>T{ix 
25 -2k S (IV) 
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■C^iiSft^ft (WTFR 9 0 1 2 2 8»Hfc*V^) &s h^TMz*- 

-isXm : Mft&*WmT% (W7-6 48 7 2§m H. Nakajima Ex 
p. Cell Res. 241, 126-166 (1998)) o I4^-efc§i®^»S*Ob^ h> 
y : 7-k* 1 7—WmM1fito£$tiX^Z1fis FR 9 0 1 2 2 8«Kfc^ fcXb> 

io Kf$nas*i®*#jT?*ao- fr 9 o 1 2 2 8 4fcjt& fr^mzvx^y j m 
*mw<DB®&, .fcD&Afcfc* b>y s r^7— vmmm&*%t&fc&® 

*mw%t>i±, ±ffia«*ji*rsfe«>«i3atftftfufc«g*x fr 9 0 1 2 2 8 
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(6) a (iv) ^tis^Sb^ a^o^^^y^Aiifcji-rsMtt**^ 
(iv) <b^t:^»s^x;i/7^ i«is^*wi«-rax8*$tfx ±13 (5) fa 

(7) ±i3 (i) ~ o) ®\^M\zmn<Dfc&m*tz\*%®fai*t>t*z>\i7s 

(8) bbZ, ±13 (1) ~ (3) (DU?hfrlzmm<Dfc&y?)&tz\±Z 

(9) t»**kbTs ±SB (1) ~ (3) 0^?Hfrfc§3«©fcl^a;fctt* 

do) gmT-fes±iB o) mmomxMB^vmmmm&tzimmmhu 

15 Mo 

(id gxtf*&?$*£'efc«±ta do) wmomxmG&<D?m*&M 

(12) giwc^tOs ±i3 (i) ~ (3) (D^-fnfrtmMoofc&mztz 
20 m s *^7t5 7, m^, ^tt«r#«»ttejfli*j(APL)s im# 

(13) glfiDfcf^i©^ ±13 (1) ~ (3) <OV>"r*i*fcflB«0^»*fc 

25 (14) &%^<D&*1fi&&*m*£%^xnifci<ti%b<D~eibZ> ±13 (1 
3) fcflB«©*tSo 

(is) fli*s &m&mm, mmm, mmm&wfa -t^m^^^^r, urn 
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t^n§FR 1 3 5 3 1 3t>MT-fe^c 

7tFnt7-;K ^>^;i/^^^^-;w 7i-;^^^fiK f7V!J^x 

^3M^h^^>*;i/^-;i/ (boc) N r*f--n/*«fcW*©»»#N ■*>vU;i' 
^iv^oB^ft^of-^^^^s^bT^^-^asfiilll-**)© ; 
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^#0iJ^ £ ft § ##3PJ1 & £ ft fcfir & MMZ ft % fe ©"£*&& ^ o «fc D Hftft tc 
i± PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, Second Edition, T.W. Greene, 
5 P.G.M.Wuts WILEY- INTERSCIENCE fcIB*&£ftW S&«^*##^£m^ft3 <> 

^ftfe©?g^*)ii©^BJ©«SHfc^^ft?>o ^fcvS(I) 

10 ^ftsaimfftS©^T-fe!5s &«£»£©*& mz.\£i-hW2xms ^u^ajm 

3|©:p;i/#U&JH^ ft;i/*>£A^ v^^^e7A^©r;i/*U±M^JS^ 
^^^D^^r^;i/^^ >Jg N N', N'-^^>^;i/x^i/>^T 

15 %>mm<D%ffi7$>m) s mmmnmm mximmms %^mmm. mm 

*mM<D$, (I) it^mt, 5$ (III) T*mtiZ>fc&®> (FK 2 2 8) <Di? 
Zfryj h*^^PI^bfc*)©TfeoTs VMfot9>3M7cMFK 2 2 8^ &3^Ji 
FK 2 2 8 f-^— t5 H®©#$&BJHb£ti&» 
25 bTFK 2 2 8?*-)Vfo£b^o) 0 

©FK 2 2 8 ^;t-;M*:©S^#&f;is FK2 2 8©^^;i/7^f F$5-&*fflmir 
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15 % F K 2 2 8 fc« L^M~MTT% 1 5 # ft s »$l< ftgMTf-l&R 

IV, i>*;i/7-r K*g^©<b^«E»;^»fli^»iSio, SHi©m 
-SS»J£ft*N **WflHr>^-x HI, S S^cqMtcs o 
*^|B^CDFK 2 2 8^tf-;W*0ffl$Bm*4fcfc*fli£*x T&;b*>FK2 2 8 
20 £fctt*©*B\ WMCCftDx A^qj^^So 0i;t«s FK2 2 8©i 
ftItt#©-oT$5FR9 0 1 2 2 8tJKii, ^Mill^^oWr 

iR-r^C^tioTlt^ilil^tt^o FR 9 0 1 2 2 8iI§4il^^D 

25 £AWB 9 6 8 (FERM BP- 1 9 6 8) tf^tf&iiS, FR 9 0 1 2 2 8 
*J3Btt<fc & JWM9fctttf&¥ 7- 6 4 8 7 2^&*t:|B«0fc* D t btaS4 

3o FR 9 0 1 2 2 8Mlix <fc t)^£A^T-£3 J: 
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\^&T\ FR 9 0 1 2 2 8®)M*£.mLo%t>v : E^?y L V »> AJBfcH-TSS 

otiX, ^$)SV^^i^^©FR9 0 1 2 2 8 ftfffe $fc>&*J*efc*o 
FK2 2 8(is .fci>^J& ^J&TS'i * So <fct)* 

5 fcftlfcfci: Khan W.Li, ^.totf^ tiTV^S^tt (J. Am. Chem. Soc, vol. 
118, 7237-7238 (1996)) fc*CT»3rr*£fc* J, CS3. 
#28H8©FK2 2 8^^-;K*:cDS!l©^ms R 1 & J;tf/£fc&R 2 

15 WfMo'j k^) (s^x^/M^/i/r^:!— ;Un 

3H^fc:tt&ftI©tt*"C» ; 5 (PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, Seco 
nd Edition, T.W. Greene, P.G.M.Wuts WILEY- 1 NTERSC I ENCE) „ *#«Jfc-0l& 

y-;i/0#4T> 30m 2.5°c-cM^-&5 3i:t<fc D3tt*-*-;i/**« 

*f8W©FK 2 2 8^-;M£fct fc: h £fct Dafri^K 7S»K £1* 
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io iistfefcrnas >m, mu m& w& AMs aiu pmu 
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gaftg&ft (09*. U^T^ttHti^s ^tl4xiJrTh-r^, 

is mil &%&mim* m&ffiMtim, immmmkz) ; 
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Wmfc (ALS) N &£tf#*I*gPig) ; 

mmM) , mm&fcs -ittiii^ (tia), 

&mm mux, &Mffi&s MttJMHfc ftummm, 

25 JftJiTMfty WtB) ; 
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h P 7 4 - ; 

io jftft**«kv*if y-*** ; 

TW>m ; 

mmm-&z®&Mi%&£W&-r%, (mz.u, >m, jmbu mm, mitmta 
15 if) o&Mummwm ; 

] ; 

25 fc&tffcflbojgJS (0i;tfcJU ai^^s Bfc«> Pl»3fc> *J;lf3»*f§» 

(«*.tf N *^r§&) s mm, »^>«ICs Mots?* *J;tfWUJ*fc«fct)9l 

13 



WO 02/06307 




PCT/JPOl/05954 



RIRttiU^vh-^s @B^i», (09*. ^ttHiS&s * 

t (HIV) AIDS ; 

®%mnm±^ wmv^ (T&t>*>>r>b:hD) xfitetizbox&^xbs 
ci-e-r > tr^x j yvwtitmns %frmxm^t>tix^z>mm¥%*)x 

25 ^*jte-?©»awft!i (it^i/>^>^) ©jBi»sjftiftu *mwi±%nftft& 
^)ix£feibizmmLx^5&x&fc?tittLxbmmft&*UL, %<d%mz 
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MWi$ j &%z.tifi'c%%o z<Dk5ttmmb*9&w<D ^mxM^on^mtj 
no) x^t>M^ox^>^>x%s mmvm («t)M>^) T!ff*>tus 

DEAEr^ h7>^) s ^«J*Wft*tt (1/ YUi!?<ify7>*7TJ*? 
j )V7,}L\^-DtzVJ )V7>^>7#-m) ©flu HVJ-U*V-A&^©#rbV>3MS 
10 fe«FjgK5pJffl-rSii:tfTf*«o 

#$8B.fl©FK2 2 8?*-)]/fc$.tz&*(DM*mMtLXm^Z>m-&K:^ M 
&/&9^LT©FK2 2 8^-*-;K*:*fctt*0ffi*s «P£fcl±#liP»;i!fc 

iSbfefeofeffifflbt* J;<s *fc»3Wflib&ftfc*R«'fbiiaa*ff acfc^-es 
ttft^5fc**i5tt®t^bTma©»**4i:*©fc+^)a:«*saiBaJi 

t £ b a a y # v - * fc^ffl i- a £ i: #t- t a «> 
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20 ttfls<E3i?w*iS!#-r«ci:3&»»*b^, #A»fi?©s«fc**iii<0*AJte 

*ftig©$Aft&?©f^Jtf»fl& 

5-7fr*vfhl/> (5-FC) <Dmmm®i&^®&WkB%-Z&%i<'Yi'>7 : 
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(0i*tf I L 2> I L 1 2Mfc¥) s T>m>*Mte* (K-ras7>H 
•K&ttl : FR 1 3 5 3 1 3©SStf§ 



o 
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FR901228 



FR135313 



C^Hag^OgSj 



#&¥7-6 4 8 7 2^&«©IB«fc*CTMU *IM£ftfcFR 9 0 12 2 
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S*to%%dWk LTJS^fco FR901228 ( 5 1.6mg, 95/imol), 
tK (4 0ml) ^ck^T-fe h-hiJJKlOml) ©££«lfcs h 
(4 1 2mgs 2 . 6 6mmo 1) 4»iDU lilt-ttlbf:. 

5 2 0 %T-feb-hU;i//0.0 5%hU7;V*oW«***T!s ^W&5 0%T 
-b h - h i;;i//0. 0 5% h U 7Mn»»?^tiffftofc) 0 

Bttfc£*l*£#-faii#&Ii|JRU i^ibtFR 1 3 5 3 1 3£*&3fcfc 
LXntz (14.8mgs JRsjs 2 8.7%) 

, 'H-NMR (500MHz, DMF-d 7 ) 8:9.35 (1H, br s, SElftRTIfe), 8.15 (1H, br 
10 d, J=9Hz, *iftqr«l), 8.01 (1H, br d, J=7Hz, Sift Wife), 6.83 (1H, d, J=7 

Hz, StftqTtB), 6.81 (1H, q, J=7Hz), 5.72 (1H, m), 5.61-5.54 (2H, m), 4.6 

0(1H, dd, J=10Hz, 5Hz), 4.55 (1H, m), 4.15 (1H, dd, J=9Hz, 8Hz), 2.97-2. 

88 (2H, n), 2.73-2.63 (2H, m), 2.55 (2H, m), 2.44 (1H, t, J=8Hz, £fft«I 

16), 2.34-2.27 (3H, m), 2.20 (1H, m), 2.08 (1H, t, J=8Hz, SmUtS), 1.7 
15 2 (3H, d, J=7Hz), 0.98 (3H, d, J=7Hz), 0.95 (3H, d, J=7Hz), 0.88 (3H, d, 

J=7Hz), 0.87 (3H, d, J=7Hz) 

MS m/e 6 5 4 (M+TFA) 

l 

1 tifti-&tt®MEtt-s TiB^ftTT* H P L C Iz «fc-o t «R bfeb 
HPLC^ft 

20 YMC-PACK ProC18 (YMC Co., LtdK 4. 6x15 0mm 

: 5 0%T-fe h - h U;i//0. 0 5 % r 'J 7;i/*P»»*»* 
: lml/# 
tai: 2 1 4nm s 2 5 4nm 

fc«H8IHI:4. 0 1^ (MSOFR9 0 1 2 2 8iSO«^ii4. 2 7 
25 #) 

M^JlT-^tfcFR 1 3 5 3 1 3«lR©fc* F>r7tf7- t£P!^?S14 
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i . n®ttH • nmxm 

( 1 ) mm 

5 2 %©F B S E Si&M (Flow laboratories fl\ GlftE SigJfc 

fcPf^) -Cn 3 7°C, 5%C0 2 #ftTT-i^it;ig*bfco 

(2) ^J 

M^- h U £ AttfflftttlKttJ: *K C 3 H] r U A(± AmershamSU b 

10 (3) 

'J^^y77- (pH6. 5) : lOmM T r i s - H C 1 (Sigma &) , 
5 OmMllKith U£A (^#<b^tt) \ l%TritonX-l 0 0 
mt&tt) s 10mM «Mb^*$/»>A (*#fc**tK 8. 

15 «j*;^7r- (pH7. 4) r.lOmM Tris-HC1 N 13mM ED 
TA (Sigma ft) 

HDAA*^77-(pH7. 5) :15mM .U>«*U^A (^fb^tt) > 
5%^U-teD-;K 0. 2mM EDTA 

(4) [ 3 h] -rti-MhMx vxomm 

20 tX hV^^-fe^^-^oSR^-rs [ 3 H] T-b^-;Hbt^ lx 

1 0 8 i®FM3A» (5 OmlOE S*$%CSUB) £0. 5mC i/rnl© 
[s H ] Mt h 'i >> A t 5 mMOMt f iJ AO§4T^s 37°C,'5%C 

Vl^^iiBtS^iltiDlitfeo ttmilSttttO. 4 5/zC i/mgb 
25 * h>T*&ofco 

(5) tti&CDt* r>*>^*St©»ffl 
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(M. Yoshida & x J. Biol. Chem. 265, 17174-17179 (1990)) . lxl 0 8 ffl© 
[ 3 H] h U »A1!«l!lbfcFM3 AiWJB*0iRU PBStflEI^b 

tco ^ifeiiB* i m i y 7 7-cb»u 

5 My7T~T-3|Ik «V^TiJfc^ty7r-Tf lEift&bfco g|*g£0. lml© 

jjsfcll#) SiOiU 4*CTmWSlfe, WA^m^l 5, OOOHfe 5# 
BtiS'toU ±8*8HfcU d tit lml©7t h >£in£s -Bfc- 2 0°CtM 

ifeo wMiM-eis, ooonife, 1 o^^UT@JRuie«$ 

10 -Brfeo 

(6) 8HJj&a>£>©ffit;* h^T-fe^-- e©tttb 

t:t-^ilTlI^ilfcFM3 AiSffiflS (ES^i4Lt:lxl 0 6 |i/ml 
©SlJg) jStofcTHUKU 4 0ml®HDAny77-t:lIlfcc IBM 

15 ^^>x^^^^>fif--e»bfcms mmm^s 5 , oooxg-cio^ss 

£MU fifc£$&g£3. 5 MJt±#$t? wt&ct t)s^ >r7W 
— tf*tfc«$«feo ^lOmltDHDA^^y-CSlU H^»7T- 
20 4L£*fbTjg$fr bfeo a«f«Bi±s HDA;^77-t«iftbfc. DEAE- 
-fe;i/D— 7s (D E 5 2s 2 5x8 5 mm> Whatman #) £ftU 3 0 OmlON 
aC l©'J-T-^7^x> h (0-0. 6M) T-^mbfco t^V^T-tef- 
5— tftSttttx 0. 2-0. 3M©NaC l$tHE^>>7>fc:-7©*£tt£b 

25 »£;fifc„ 

(7) ^>tfhD t* h>7-fe*-;Wb£Jfe 

4//1© [ 3 H] T-fe^;Wbt7 h> (2 5 0 0 cpm/5^g) i: 9 6 // 1 
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±tmmm^^xmm^tz¥R 13531 3%K©x#y-;i/Mi ^ 

Z.s 3 7 0 CT»1 OfrmBlJ&Zittzo afofcil Ou KDmMMZbQ%.&Ztfc J; D 
#±£i*\ mmtifr [ 3 H] lml©^x^;i/T'JfttBbs *©0. 9 

5 ml§ 5ml© h;VJ.>^>>^V-->>3>^fc»L^?gt4ti|iJ^bfeo 
(8) 

J8tg#: (?-:*- ;W*0 7?$>%FR1353i 3%ftfc£s I C 60 iflng/m 
l£TF©bX b>7 I T-te^7-^©Pl^tt^^bfco 
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